The new ent-kaurane diterpenoid weisiensin C (1) (1α,7α,14β ,18,20-pentahydroxy-ent-kaur-16-en-15-one), together with four known ent-kaurene diterpenoids, glaucocalyxin A (2), kamebanin (3), macrocalyxin D (4), and excisanin K (5), was isolated from the leaves of Isodon weisiensis C. Y. Wu. The structure of the new constituent (1) was elucidated by spectroscopic methods and confirmed by single-crystal X-ray diffraction.
Introduction
The genus Isodon (Labiatae) are known to be rich in tetracyclic ent-kaurane diterpenoids [1 -2] which display various biologic activities, i.e. antibacterial [2] , NF-kB activation-inhibiting [3] , saccharomyces growth-inhibiting [4] , cytotoxic [2, 5] , and apoptosis-inducing activities [6] , etc. Isodon weisiensis C. Y. Wu, has been used in Chinese folk medicine to treat gastric ulcer and enteritis and is distributed in the south of Gansu Province and Yunnan Province, P. R. China. Only one ent-kaurene diterpenes has been isolated from it [7] . The present phytochemical investigation on Isodon Weisiensis C. Y. Wu has led to isolation of five ent-kauranoids, a new diterpene, weisiensin C (1), along with four known compounds, glaucocalyxin A (2), kamebanin (3), macrocalyxin D (4) and excisanin K (5). The new compound, weisiensin C had the basic skeleton of C-20-non-oxygenated-ent-kaur-16-en-15-one and its structure was confirmed by X-ray crystallographic analysis.
Four major structural types, C-20-non-oxygenatedent-kaurane type, C-20-oxygenated-ent-kaurane type, ent-8,9-seco-kaurane type and ent-6,7-seco-kaurane type, have been found among Isodon tetracyclic diterpenoids. Our pharmacological research indicated that C-20-non-oxygenated-ent-kauronoid showed most significant cytotoxicity activity among the major structural types. Although more than 160 C-20-0932-0776 / 05 / 0700-0805 $ 06.00 c 2005 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com non-oxygenated-ent-kauronoids have been isolated from the genus Isodon, only the structures of four compounds, mebadonin, xindongnin B, leucophyllin F and leucophyllin C, have been determined by X-ray diffraction analysis [2] . The biological activity of the compounds seems to depend on certain key structure and conformational features. The present work, therefore, provides further confirmation of the structures in this class of compounds, in addition to the preliminary evaluation of the cytotoxicity of ent-kauranoids from Isodon Weisiensis C. Y. Wu.
Results and Discussion
Compound 1 was isolated as colorless crystals and the molecular formula was established as C 20 H 30 O 6 by HRESIMS. The IR absorption spectrum indicated the presence of hydroxy groups (3445, 3340 cm −1 ) and α, β -unsaturated carbonyl groups (1728, 1648 cm −1 ), and the assignments were confirmed by its 13 C and 1 H NMR spectral data (δ = 81.3, δ = 74.7, δ = 76.7, δ = 70.7 and δ = 62.5 ppm; δ = 209.5, δ = 150.9, δ = 115.2 ppm and δ = 6.27, δ = 5.68 ppm). Compound 1 showed 20 carbon signals, which indicated Table 3 . Selected bond lengths (Å) and bond angles ( • ). one methyl groups, eight methylenes groups including an exo-methylene group and two oxymethylenes, six methine groups including there oxymethines, five quaternary carbons. The 1 H NMR spectrum exhibited two signals at δ = 6.27 (s, 1H) and δ = 5.68 (s, 1H), attributable to exo-methylene protons, four doublets at δ = 4.77 (d, J = 12.0, 1H), δ = 4.45 (m, 1H), δ = 3.63 (d, J = 10.8, 1H) and δ = 3.30 (d, J = 10.8, 1H) assignable to oxygen-bearing methylene protons, and one singlet signal at δ = 0.93 (3H, s) due to one methyl group attached to a quaternary carbon. Since two out of the six degrees of unsaturations were accounted for, compound 1 was inferred to contain four rings. The above data corresponded to that of the basic skeleton of C-20-non-oxygenated-ent-kaurane diterpenoids previously described from the genus Isodon [9 -12] . The cross-peaks observed in the HMBC revealed that five hydroxy groups were located at C-1, C-7, C-14, C-18 and C-20.
The aforementioned inferences were confirmed by the X-ray diffraction analysis. Furthermore, the X-ray crystal structure showed that the hydroxyl groups at C-1 and C-7 is situated in the α-orientation, and the hydroxyl at C-14 in the β -orientation, respectively, and three six-membered rings are in a chair-like conformation. A five-membered ring adopts a twist envelope-like conformation in the compound, respectively, as shown in Fig. 2 Compounds 2, 3, 4, and 5 were identified as the diterpenoids glaucocalyxin A (2), kamebanin (3) macrocalyxin D (4), and excisanin K (5), respectively, as shown in Fig. 1 .
Compounds 1 -5 were evaluated against human tumor Bel-7402 and HO-8910 cells and found to be significantly cytotoxic, exhibiting IC 50 values ranging from 1.41 ± 0.9 -133 ± 3.4 µM. The most potent activity was observed with the IC 50 values of 1.41 ± 0.9, 1.58 ± 0.1; 1.46 ± 0.42, 9.2 ± 1.3; 2.25 ± 0.1, 2.9 ± 0.5 µM for compounds 2, 3, and 4, respectively.
Experimental Section

General methods
Melting points were obtained on Kofler-microscope apparatus. Optical rotations were measured on a PerkinElmer 241 polarimeter. IR spectra were recorded on a Bruker IFS-120H IR spectrometer with KBr pellets. 1D and 2D NMR spectra were recorded on an INOVA-400 (Varian) spectrometer with TMS as internal standard. HR-ESI-MS, EI-MS spectra and FAB-MS were obtained on a Bruker APEXIIFT-MS, HP 5988 MS and ZAB-HS mass spectrometers respectively.
Plant material
The 
Extraction and isolation of compounds
The dried and powdered leaves (7.5 kg) of I. weisiensis C. Y. Wu were extracted three times with 60% Me 2 CO at room temperature and filtered. The filtrate was concentrated under reduced pressure and partitioned with EtOAc. The EtOAc layer was evaporated in vacuum to give a residue (120 g). The dried extract was adsorbed on silica gel (1600 g, 200 -300 mesh) and eluted with a gradient of CHCl 3 -Me 2 CO (60:1 -1:1) and finally with MeOH. According to the differences in composition indicated by TLC, 12 crude fractions were obtained. F9 (8:1 -1:1) was chromatographed and eluted with mixtures of Me 2 CO in CHCl 3 (50% -100%) and afforded compound 2 (32 mg), compound 3 (65 mg) and compound 4 (35 mg), respectively. The MeOH eluant was concentrated and the residue (25 g) was chromatographed on silica gel (400 g) with CHCl 3 -MeOH (10:1, 7:1) to obtain compound 5 (67 mg) and compound 1 (42 mg). 
Tests of cytotoxicity against human tumor Bel-7402 and HO-8910 cells
Compounds 1 -5 were evaluated for cytotoxic potential against human cancer cell lines Bel-7402 and HO-8910 as previously described [8] .
